Menstruation has been a puzzling problem, not only to the laity but also to the physician and to the biologist. The nature of menstruation and, if one may say so, its biological meaning, have been quite obscure until a few years ago, but recent biological analyses, based upon and continuing Heape's and Marshall's fundamental work, revealed facts and relations which really provide an explanation, not only of menstruation and its biological meaning, but also of similar phenomena which have been wrongly reckoned to be equivalent to it.
These new facts have been derived from observation and experiment, but to explain them it is probably necessary to become theoretical and to go a little deeper. So I must ask your permission to set forth some principles which seem to me rather important in their effect upon the structure of the sexual life of higher vertebrates.
In lower animals, for instance in most fishes, in the frog, etc., the sexual act consists of extrusion, both in the female and in the male. The female expels eggs; the male expels spermatozoa. One has every reason to suppose that the act of gamete-expulsion plays the same role in these animals as the sexual act does in higher forms. One can say, therefore, that the extrusion of gametes is both a sexual and a reproductive act.
It is now interesting to note that in all vertebrates, right up to the mammals, in the male sex, the reproductive and sexual function are represented by the same act, for in all species the male achieves the aim of its sexuality by ejaculating sperms.
But this holds true only for the male sex: because in the females of the higher vertebrates there is a distinct separation of the merely reproductive from the really sexual function. The laying of an egg in the fowl is not at all a sexual act, nor is ovulation. Quite apart from these reproductive functions there exists the definite sexual act. Since the gametes act no longer as sexual releasers (not being involved in the sexual act) they can be retained in the body after the sexual act, instead of being thrown out during it, and can undergo internal development.
The separation of the sexual act from the beginning of the reproductive function is quite clearly expressed in the constitutional and in the functional characters of all mammals.
In some species this is particularly clear: for instance, in the bat. There the sexual act appears in autumn, whereas ovulation does not occur till spring.
The separation of the sexual act from the reproductive function has some definite effect upon the structure of the sexual cycle; but as regards the latter there is another principle involved in the majority of the mammalian species.
It is not so general, but nevertheless it plays an important part in the sexual life of most mammals. This principle is the restriction of sexual activity to certain times which are known as heat or oestrus. Most female mammals are inclined to mate only in these periods of oestrus. Before, during and after oestrus certain somatic changes occur. They have a definite purpose, to a certain extent, by making the sexual act possible (dilatation of the vagina and co-ordinating ovulation and insemination) and are quite significant and characteristic of this particular stage. These But the main point is the inability of oestrine to produce the preparations for pregnancy. The discovery of this inability leads naturally to the conclusion that another hormone is formed in the ovary. This hypothetical hormone, of which I first found traces in blood, was named the beta factor. My colleague, Mr Patel, and I succeeded in extracting the beta hormone from corpora lutea by means of sulphosalicylic acid.
Some time ago when this hormone was stated to exist it was also pointed out that the beta hormone which causes the second phase (pseudopregnancy or pregnancy) is not the only hormone which is necessary for the complete appearance of the pregnancy changes. It appears that the alpha factor plays a role in the second phase, though it is not able to produce it if no beta hormone is present, and moreover it even interrupts the second phase when given in large doses. Apparently its effect during the second phase is inverted so that it does not produce the full series of oestrus changes, but is used mainly as a hyperaemising and growth factor.
Turning to human beings again, we must remember that we have to compare the human cycle with the second phase of the cycle in mice or rats. Since we found that cestrine itself does not produce the second phase, we will not expect it to produce the premenstruum which is equivalent to the second phase. We found that injection of the alpha factor in various preparations and dosages was able to cause enlargement of the uterus of monkeys and even lead to bleeding, due to the strong hypersemia which it induced. But this bleeding cannot be compared with true menstruation, because the uterus of these animals did not show those changes of the premenstruum which are biologically really significant. In the preparation of the endometrium for the embedding of the egg no decidua can be formed by oestrine and the gland development never reaches the typical premenstrual degree. As no real premenstruum is formed one cannot call the bleeding actually observed a menstruation. We know that the ovary of the rat first produces first the alpha and then the beta hormone, and how accordingly the uterus first undergoes the changes of the first and then those of the second phase. There is a change of activity in the ovary which has been more closely investigated by Professor Crew and myself.
Previous workers had found that the activity of the ovary, which induces the first phase, is incited by "a" pituitary hormone which is formed in the anterior lobe. The same mistake has been made (as regards this pituitary hormone) which we encountered in discussing the ovarian hormone. CEstrine (the alpha factor) has been called "the" ovarian hormone, but it has not been considered that the ovary produces various hormones and that one cannot speak about "the" ovarian activity since one has to consider the existence of various degrees and forms of ovarian endocrine activity. I have spoken about the role of the alpha and beta hormone, and I now want to mention that there are most probably two, or even three more hormones, one of which has a certain influence upon metabolism, whereas the other seems to be the activating factor of sexuality. Menstruation is only a sign that pseudopregnancy has come to an end and it is by no means certain (it is even doubtful) if the other factors which do not produce pseudopregnancy but are of general influence on body health and normal psychical development are not much more important. It may be that in future amenorrhoea (the non-appearance of pseudopregnancy and the absence of menstruation) will not be regarded as trouble, but only the lack of these hormones which are important for the body as a whole. As soon as not only the medical man but also the average woman realises the nature of menstruation, the attitude towards its disturbances will change entirely. There is an even more important field to which these results are to be applied in my opinion. This is rejuvenation. During the last few years the prospects of reactivating the senile ovary have grown very much. The revival of the climacteric ovary is certainly an important task, as one could dispense with substitutive therapy; but it is also desirable to substitute it as long as the revival through pituitary hormone (which is possible) cannot be practised. 
